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(54) Piston drive for tightehtng a safety belt 

(57) The invention relates to a; piston drive for tight- 
ening a vehicle safety belt comprilBing a piston-itl«3 drive 
member (2) arranged in a guide tuk)e (1), a drive rheans 
for producing a propellaht gas which drives the drive 
member (2) by expanding in a pressure chamber adjoin- 
ing the drive member, and a movement transmitting sysr 
tern connecting the drive member (2) and the safety belt 
to be tightened, wherein the drive menrber (2) is a step 
piston (2) which is provided with a fii^t pressure cham- 
ber (36) and a second pressure chamber (38), a propel- 
lant gas discharge system (21) for supplying the 
propellent gas ihib the pressure chambers (36, 3€i) :ln 
the starting position bf the step piston (2) adjoins the lat- 
ter in such a way that the first and second pressure 
chamber (36, 38) are separated from one another and 
the propellent gas initially flows into the first pressure 
chamber (36) and the step piston (2) which is set into 
motion by the propellant gas acting in the first pressure 
chamber (36) clears a discharge orifice (37) in the sec- 
ond pressure chamber (38) after covering a first dis- 
tance so the propellant gas flowing into the second 
pressure chamber (38) and acting therein additionally 
drives the step piston (2). 
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Description 

[00011 The invention relates to a (MSton drive for 
tightening a vehicle safety belt having the characteris- 
tics of the preamble of claim 1 . 

[0002] During the normal travel of a vehide. the. 
safety belt rests loosely on a vehicle occupant's body for 
reasons of comfort, such that in the event of an accident 
there is a ri^k that the vehicle occupant will be forvvardly 
displaced in an excessively vigorous manner, despite 
the blocking of the winding shaft of the automatic safety 
belt retractor. The layers of belt webbing on the winding 
shaft of the automatic belt retractor are also wound rel- 
atively loosely, so that there is also belt slackness which 
can lead to excessive forward displacement of the vehi- 
cl occupant as a result of a film reeling effect, despite 
blocking of the winding shaft. 

[0003] To avoid the risk of excessive fonward dis- 
placement of the vehicle occupant, it is known, prior to 
blocking of the winding shaft, to eliminate the belt slack- 
ness by ineans of a belt tighteheir which acts, for exam- 
ple, on the belt buckle or on the winding shaft of the 
automatic belt retractor. 

[0004] EP 0 629 531 A1 has disclosed a belt tight- 
ener with a pyrotechnic piston drive with at least one 
piston, the driving movement of which is transmitted to 
the winding shaft Qf .an automatic safety belt retractor. 
The piston is ainanged in a guide tuide ririoved- 
therein in that a driving gas produced by a pyrptechritc; 
propellant charge expands in a pressure chamber in the 
guide tube and thereby acts on the piston. The moved: 
piston engages with a pinion coupled to the winding 
shaft and sets it in rotation. Once the piston has 
reached its end position and the belt is tightened, the 
automatic belt retractor blocks the belt webbing. 
[0005] With a belt tightener of this type, for exam- 
ple, the piston comprises a rack which drives a drive 
gear-wheel coupled to a winding shaft of the automatic 
belt retractor. During normal operation of the automatic 
belt retractor, the gear wheel is able to rotate freely as it 
is disengaged from the rack. The run-up phase of cou- 
pling engagement in which the engagement between 
the moved piston and the still at rest gear wheel is pro- 
duced begins after ignition of the propellant charge. 
When the moved piston impinges on the still at. rest 
gear-wheel, in the run-up phase, the mass moments of 
inertia of the moved parts of the automatic beft retractor 
such as winding shaft and the remaining coil of beft 
wek)bing wound thereon have to be moved and over- 
come. The abrupt engagement results in very high 
stress on the components which would demand corre- 
sponding over-dimensioning of the components With 
r spect to their strength. 

[0006] DE 42 22 993 A1 has disclosed a belt retrac- 
tor with a belt tightener comprising a pyrotechnic pis- 
ton/cylinder drive. The cylinder contains a pyrotechnic 
gas generator that is inserted into its free end and a 
cup-shaped piston that is held displaceably in th cylin- 



der and is slipped over the cylindrical gas g^heratbr. 
fbrhiing two working chamt>eir8. One worldng chamber 
Is formed In the pist n head and the th r working 
chamber at the narrow annular end of the piston! On 
i^s ignition of the gas generator, tfie prppellarit. gas is able 
to act directly and simultaneously on the acting faces of 
the two drive chamipers for the axial driylei of the piston, 
\ so that a high initial stress on th^ components is pro- 
duced. . 

io [0007] An object bf the invention is to provide a pis- 
ton drive of the type described at the outset in whjch 
cbmpohent-conserving engagement between the 
driven piston and the drive gear wheel is ensui-ed. 
[0008] This object is achieved according to the 

75 invention with the generic piston drive in that the drive 
nfieinber is a step piston which is provided with a first 
pressure chamber and a second pressure chamber, in 
that a propellant gas discharge system for supplying the 
pr^opellarit gas Into the presisure chambers in the start- 
pa ing position of the step piston adjoilris the step piston |n 
such a way that tile firstarid secoHd isressur^ 
are separated from one another and the propellant igas 
initially flows into the first pressure charhber and in that 
the step piston which is set into motion by the propellant 

25 gas acting ih the first pressure chamber clears a dis- 
charge orifice into the second pressure chamber after 
covering a first distance, so tiriai^^^ 

< in^ Into the second pressure ichiamber and acting 
therein additionally drives the step piston; 

30 [0009] As a result 6f tirie gradumed effect of the pro- 
pellant gas that initially acts in a first step, the step pis- 
ton is subjected at tiie beginning to a reduced driving 
force which effects comparatively gentle acceleration of 
the step piston in comparison with conventional piston 

35 drives. The moved step piston can therefore also be 
coupled to the movement transmitting system with corr 
respondihgly reduced stress on components. If the 
movement transmrtting system comprises a rack on the 
step piston and a driving gear-wheel which can be 

40 engaged with this rack and is coupled to a winding shaft 
of an automatic belt retractor, the rack can be intro- 
duced into the gear-wheel with a reduced driving force. 
The movement transmitting system, however, can also 
provide a connection with a belt buckle and can tension 

45 it. 

[001 0] Once the movement transmitting system has 
produced a driving connection, a second step on the 
step piston can have a driving action and the total accel- 
eration force can be applied to the step piston and the 

so safety beft coupled thereto. 

[001 1 ] Advantageous embodiments of the invention 
are disclosed in the sub-claims. 
[001 2] The propellant gas discharge system prefer- 
ably contains a tubular discharge portion which extends 

55 in an axial longitudinal direction into a recess, forming 
tiie first pressure chamber, in the step piston and Is 
sealed at its perqshery against an internal face of the 
recess. Expanding propellant gas which is supplied 
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from the exterior or is produced upstream of or In the 
discharge portion can therefore be supplied through the 
discharge portion into the first pressure chamber in the 
step piston and can therefore drive the step piston. 
[0013] In an advantageous configuration, the pro- 
pellant gas discharge system comprises a tubular cas- 
ing mounted in a closed end part of the guide tube. 
However, the propellaht gas discharge system and the 
discharge portion can also be an Integral part of the 
guide tube. 

[0014] The tubular casing can be a deep-drawn part 
' rriade of alurnihijrh and can comprise a closure cap that 
is mounted in the closed end part of the guide tube. The 
closure cap is pressed tightly onto the casing after the 
introduction of powdered propellent into the casing. 
[0015] For igniting the propellent charge, the clo- 
sure cap can be provided vvith an Ignition system that 
can rest ori the closure cap or can penetrate into the clo- 
sure cap through an oirifice in the closure cap. 
[001 6] An Ignition system of this type is preferably a 
mechanical percussion igniter, but can also be an elec- 
tric Igniter. 

[001 7] The tubular discharge portion preferably has 
a leading axial discharge orifice Into the first pressure 
chamber. In addition, the discharge portion can be so . 
designed that it also comprises lateral discharge ori- 
fices, these lateral discharge orifices can open into the 
second pressure chamber, in particular for the dis- 
charge of propel lent gas! The leading axial discharge 
orifice of the tubular discharge portion can be closed 
thereby and can be opened by the pressure of the 
ignited propellant charge. The tubular discharge portion 
can have a closure element In the leading axial dis- 
charge orifice, whjch comprises a notch or weakened 
area to simplify opening. 

[0018] The second pressure chamber preferably 
has a cross section substantially corresponding to the 
interior of the guide tube minus the tubular casjng which 
extends therein and has approximately the cross-sec- 
tional area of the recess In the step piston and is there- 
fore defined by a piston end face of the step piston and 
the internal faces of the guide tube. 
[001 9] The size ratio of the faces, effective for driv- 
ing the step piston, of the first and second pressure 
chamber on the step piston is about 1 to 10. but can 
advantageously be In the range of 1 :5 to 1 :15. 
[0020] For the initial seal between the first pressure 
chamber and the secorKi pressure chamber, at least 
one sealing element can be arranged in the recess In 
the region of the tubular discharge element, to seal the 
tubular discharge element against the interior of the 
recess. 

[0021 ] A sealing insert is preferably arranged on the 
lateral walls of the step piston defining the first pressure, 
chamber and rests on the periphery of the discharge 
portion. 

[0022] The walls of the step piston adjoining the two 
pressure chamt)ers can generally comprise a seajing 



coating. This sealing coating can be a sealing insert 
which can be produced as a moulding and simultane- 
ously has a sealing rim for sealing the step piston 
against the internal walls of the guide tube. 

5 [0023] In an advantageous configuration,, the 
recess on the first pressure chamber comprises ah 
internal region with a cross Stection wfiich Is constant 
over the axial length of the first: path of' iiiovement and 
an adjoining outer region with an enlarged cross sec- 

ro tion, the enlarged cross section forming the discharge 
orifice from the first to the second pressure chamber. 
The croiss section of the outer region can increase con- 
tinuously or also abruptly. 

[0024] Th e movement transmittihg system advanta- 
15 geously contains a rack on the step piston and a gear 
wheel that (^n be engaged with the rad^^ 
to a winding Shaft of an automatic Wety: belt: retra^ 
for the safety belt. However, traiction cdble connections 
or lever mechanisms can also be used to connect the 
20 Step piston to the sa[fety belt, to the belt, buckle.: or to 
other tensioning components. 

[0025] If a first tooth of the rack in the direction of 
movement of the step piston has a reduced tooth 
height, engagement of the rack in the teeth of the gear 

2S wheel is ensured in every position of the gear wheeh 
[0026] The guide tube and tiie step piston can have : 
a substantially drctjlar or ovaii cross section and also a 
. substantially rectangular cross sectjon. 
[0027] The ihventlon also proposes that, in a . 

30 generic piston drive, at least one lateral wall of the guide 
tube adjoining the pressure chamber has a wall thick- 
ness which is so dimensioned that, on attainment of a 
maximum propellant gas pi^essure in the pressure 
chamber, a deformation of the lateral wall opens an 

35 excess pressure discharge path for the propellant gas. 
A pressures relief device is creiated in this way which, for 
example when the driving piston is blocked in its path of 
nnovement or is arranged in the end position of move- 
ment, ensures the discharge of propellant gas from the 

40 pressure chancer and therefore prevents a part of the 
piston drive from bursting under the excessive pressure. 
[0028] This pressure relief device can generally be 
provided in any cross-sectional shape, as correspond- 
ing dimensioning of the wall thicknesses is independent 

45 of the shape of the walls. In a particularly advantageous 
configuration, however, the guide tube has a rectangu- 
lar cross section and the lateral walls of the guide tube, 
which are longer In cross section bulge outwardly. 
[0029] Advantageously, this pressure relief device 

50 can also be used in a piston drive having the above- 
described step piston according to claim i and also in 
combination with at least one sub-daim. 
[0030] Embodiments of the invention will be 
described hereinafter with reference to drawings in 

55 which: 

Rg. 1 is a longitudinal section through a first 
embodiment of a piston drive according to the 
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invention with a step piston in a starting posjiibn. : 
Fig. 2 Is a sectional view along line A-A in Fig. 1 of " 
the piston drive in the starting position; 
Fig. 3 is a view according to Fig. 1 of the piston . 
drive with an advanced step piston in engagement s 
with a driving gear wheel; 

Fig. 4 is a section along line A-A in Fig. 3 of thepis^ 

ton drive in the position shown in Fig. 3; 

Rg. 5 is a longitudina;! section through a second 

embodiment of a piston drive according to the to 

invention with a step piston in a starting position; : 

Fig. 6 is a section along line B-B in Fig. 5 through; 

the piston drive in the starting position; 

Fig. 7 is a view according to Fig. 5 of the piston 

drive with an advanced step piston in engagement is 

with a driving gear wheel; 

Fig. 8 is a section along line B-B in Fig. 7 through . 
the piston drive in the position shown in Rg. 7; 
Rg. 9 is ah enlarged detail from Fig. 1 with half the 
side of the step piston; 20 
Rg. 10 is a cross section through a guide tube of 
the piston drive witii the step piston in a schematic 
view; and 

Rg. 11 is a cross section corresponding to Fig. 10 
through the guide tube with lateral walls deformed 2S 
by excess pressure. 

[0031] An embodiment of a piston drive according 
to the invention shown in Fig. 1 and 2 comprises a pr^- 
sure and guide tube 1 and a drive member or step pis- 30 
ton 2 held displaceably therein. The guide tube 1 is 
associated with an automatic safety belt retractor (not 
shown) in such a way that a driven element such as, for 
example, a gear-wheel 3 which, as part of a movement 
transmitting system, is connected directly or via a <Qeat 35 
to a winding shaft of the automatic belt retractor, 
extends through an orifice 4 in the igulde tube 1 into a 
path of movement of a rack 5 arranged on the step pis- 
tc>n 2 (the step piston 2 moves in the direction of the. 
arrow X in Fig. 1). 40 
[0032] The step piston 2 is located In a starting or 
standby position according to Fig. 1 and 2 on a closed 
end part 6 of the guide tube 1 and Is out of contact with 
the gear-wheel 3. The step piston 2 and the interior of 
the guide tube 1 have. In particular, a substantially rec- 4S 
tangular or square cross-sectional shape. The step pis- 
ton 2 which is produced, for example, from aluminum, 
has, at its side facing the gear-wheel 3, a cavity in which 
there is fastened the rack 5 which is comjsosed, for 
example, of a plurality of adjacent segments such as, for so 
example, precision punched steel parts, and of which 
the first tooth 8 In the direction of movement is designed 
as a half tooth with a shortened tip. The rack 5 is fas- 
tened on the step piston 2 on the one hand by a projec- 
tion 9 of the rack 5 engaging In an associated ss 
indentation in the step piston 2 and on tiie other hand by 
a holdi ng piece 1 0 of the rack 5 which is held by a secur- 
ing projection 1 1 of the step piston 2. 



[0033] The step piston 2 comprises a piston end 
face 1 2 turned toward the closed end part 6 of the guide 
tube 1 and an elongate inderitatiori or recess 13 which 
extends from the piston end face 12 axially along a cen- 
tre line 14 into the interior of the step piston 2 and ends 
in an Internal jDiston head 15. The recess 13 has a sub- 
stantially rectangular or square cross-sectional shape. . 
An external shoulder 16. is formed on the piston end 
face 12 at the outer pieriphery of the step jsiston 2, 
[0034] Aiplston seal IT fbrmed asa 
ing comprises a sealing rim 18 vyhich engages in the 
shoulder 16 for sealing the step jiiston 2 against the lat- 
eral internal faces 1 9 of the guide tube i and a sealing 
insert 20 which Is adapted to the shape of the piston 
end fiace 12 knd the recess 13 and forn^ a continuous 
sealing layer which covei's the entire pressure side br ail 
tiie pressure f^ces of the stiep piston 2. 
[0035] The piston drive contains a tut)ular casing 21 
as charge carrier for a driving means which produces a 
propellant gas. The tubular casing 21 which is pro- 
duced, for example, from aluminum is covered and 
closed by a pressi3d-on closure cap 22 which is inserted 
in an ignition chamber 23 formed In the closed end part 
6 of the guide tube 1 in such a way that the tubular cas- 
ing 21 extends along the centre tine 14 into the recess 
13 in the step piston 2 almost up to the internar piston 
head 15. The tubular casinig 2i that is essentially 
adapted to tiie cross^^onal shape of the recess 13 
arid therefore also has a rectangular or square cross 
section is divided into three tube portions.- A ieiadlng first 
tube portion 24 adjacent to the piston head 15 is formed 
with a constant cross section and casing walls pai'allel 
to the centre line 14 and witii a leading end face that is 
closed by a closure part 25. The closure part 25 iis pro- 
duced, for example, integrally with the casing walls and 
can have notches which simplify opening or breakage of 
the closure part 25! The cross section of the casing 21 
increases in an adjoining central or second tube portion 
26i the casing walls being slightiy inclined towards the 
centre line 14. A third tube portion 27 of the casing 21 
extends to the closure cap 22 with for example a sub- 
stantially constant cross section. 
[0036] The sealing insert 20 has an internal portion 
28 adapted to the leading first tube portion 24 and rest- 
ing thereon with internal faces 29 parallel to the centre 
line 14 and a sealing base 30. From a position which is 
described as changeover point 31 and, in the starting 
position of tiie step piston 2 shown in Fig. 1 and 2, which 
coincides with the transition t^tween the first and the 
second tube portion 24 and 26, the internal faces 29 of 
the sealing insert 20 expand In the direction of the upper 
piston end face 12 so the cross section of the internal 
space defined by the sealing insert 20 Increases. 
[0037] In a bore formed on the closed end part 6 In 
the guide tube 1 and leading laterally to the ignition 
charriber 23 there is inserted a percussion igniter 32 
which extends into the ignition chamber 23 and rests 
with its end face 33 on a hollowed flattened region 34 of 
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the closure qap 22, 

[0038] To trigger the piston drive and therefore to 
tighten a vehicle saf ty l^elt. a striking bolt (not shown) 
strikes the percussion igniter 32 so that hs explosive : 
charge is ignited. An ignition flame enters the closure s 
cap 22 and ignites the pyrotechnic propellant contairied : 
in the casing 21 of the charge carrier (the breakage of 
the percussion igniter 32 and of ihe closure cap 22 is 
not shewn in Fig. 4). The leading cjosiire part 25 of the 
casing 21 is. blasted open by the pressure of the propel- w 
laht gas evolved. The propellant gas Sfldws throuighl the 
blasted-open propellant gas discharge orifice 35 
(shown in Fig. 3) into a first pressure chamber 36 which 
is defined by the sealing base 30 and the internal faces 
29 of the internal portion 28 of the sealing insert 20 and is 
is sealed from the leading first tube portion 24 of the 
casing 21 i-esting on the internal faces 29 of the sealing 
insert 20. As a result of the pressure of the propellant 
gas acting in the first pressure chanriber 36 against the 
sealing base 30 and the piston head 1 5. the step piston so 
2 is moved with a first driving force cori-esponding to the 
size of the base of the first pressui-e chamber 36 in the 
direction of the arrow X in the guide tube 1. the first 
pr^sure chamber 36 is thereby axialiy enlarged but 
remains sealed by the sealing insert 20 due to the con- 2S 
tact of the leading tube iX)rtion 24 with the casing 2 1 .,: . 
The rack 5 engages with the gear-wheel 3 and hieshes . 
with Its tiaeth, the correct intrixluction of the rack 5 into : 
. . the teeth of the gear-wheel 3 being simplified by the 
reduced half Iboth s; so 
. : [0039] As the forward movement of the step piston 
2 continues, the changeover point 31 of the sealing 
insert 20 passes the opened closure part 25 of the first 
tube portion 24 on the discharge orifice 35, the receding 
internal ifaces 29 causing an overflow or discharge bri- 35 
fice 37 between the outer periphery of the leading tube 
portion 24 and the internal faces 29 of the sealing insert 
20 to begin opening (see Rg. 3) to allow admi^ion of 
the propellant gas into a second pressure chamber 38 
defined by the upper piston end face 12 of the step pis- 40 
ton 2 and the internal faces of the guide/tube 1. The 
driving pressure face of the second pressure chamber 
38 is formed by the cross-sectional area of the internal 
chamber of the guide tube 1 minus the effective base or 
pressure face on the piston head 1 5 of the first pressure 45 
chamber 36. 

[0040] Since the driving pressure face of the sec- 
ond pressure chamber 38 is considerably larger than 
that of the finst pressure channber 36. for example by a 
factor of about 1 0, a force which is greater by this factor so 
additionally acts on the step piston 2 and accelerates it 
accordingly, with a much greater propulsive thrust. 
[0041] A second embodiment of the piston drive 
according to the invention (see Fig. 5 to 8) contains a 
charge carrier for the propellant which is modified , in 55 
relation to the first example and . in which a sleeve- 
shaped doisure cap 40 is pressed onto a casing 21 
which is lengthened on the cap side. The sleeve-shaped 



clbsure cap 40 has a shape adapted to the ignitiph 
chamber 23 and is pressed into the ignition chamt>er 1^3. 
The closure cap 40 and the casirig 21 have k lateral ori- 
fice 41 through which the perdjssion igniter 32 pen 
trates into the Interior of the closure cap 40 and the 
casing 21 . On ignition of the percussion igniter 32^ the • 
ignition flame directly ignites the propeltant charge con- 
tained In the casing 21 , as the closure cap 40 must not 
be pierced. The design and rrKxJe of operation other- 
wise corresponds to the first emtxxiiment. 
[0042] Instead of ar-ranging the, for example, pow- 
dered propellant charge in the casing 21, the propellant 
charge, or generally a gas producing unit, can also be 
mounted outside the casing 21 or the guide tube 1 so 
that the tubular casing 21 serves merely as an inlet tube 
for the propellant gas produced outside. 
[0043] An electric igniter can be used instead of a 
rnechanical percussion igniter to ignite the prdpeilant 
charge.. 

[0044] The tubular casing 21 can have a circular or 
oval cross section, the internal faces dif the sealing 
insert 20 being adapted to a casing 21 shaped in this 
way. With a circular casirig 21, however, it is desirat>le 
also to design the recess 13 in the step piston 2 with a 
circular cross section. 

[0045] ; The piston end face 12 defining the second 
pressure chamber 38 can be substantially planid, b^- 
eled towards the i-ecess 13 or prosnded with additional 
indentations. The recess 13 and/br the sealing insert 20 
are able tb open slightiy in the form of a funrie! toward 
the second pressure chamber 38 so that the cross sec- 
tion of the overflow or discharge orifice 37 is enlarged 
during the movement of the step piston 2 and allows 
greater perrneation of propellant gas. 
[0046] . The moment of opening of the overflow or 
discharge orifice 37 can be determined as a function of 
the path of movement covered by the step piston 2 by 
differing design of tiie length of the discharge portion 
24. 

[0047] Fig. 10 and 11 show schematically a guide 
tube 1 produced from aluminum of a piston drive 
according to the invention in a cross section perpendic- 
ular to a longitudinal axis or to the centre line 14. The 
guide tube 1 having an internal or pressure chamber 38 
with a rectangular cross section contains long and short 
lateral walls 45 and 46 defining this internal or pressure 
chamber 38. The wall tiiicknesses of tiie two long lateral 
walls 45 are so dimensioned that the two lateral walls 45 
sut>stantially maintain the rectangular cross section up 
to a maximum permitted propellant gas pressure in the 
internal or pressure chamber 38 and the piston seal 17 
still seals the pressure chamber 38. If the propellant gas 
pressure increases beyond this maximum permitted 
value, for example if the driving piston is blocked during 
its forward movement or in the end position for move- 
ment of the piston, the two long lateral wajls 45 are 
deformed and bend outwards (see Rg. 1 1). Between 
tiie two mutually remote external piston faces 47 and 
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the associated deformed lateral walls 

a respective biilice 48 which can no. longer be sealed by 

the piston seal 17 or by the seali ng rim as a result of the 

high propellant gas pressure and therefore forms ari 5, 

excess pressure discharge path and a pressure relief 5 

device. 

Claims . 6. 

1. Piston drive for tightening a vehicle^afety belt (X)m- 10 
prising: 

■ : . .7. 



a piston-like drive rhember arranged^ in a guide 
tube, 

a drive means for producing a propellant gas 75 
which drives the drive rnerriber by expanding in 
a pressure chamber adjpinirig the drive mem- . 8. 
ber, and 

a movement transmitting system cpnniBcting 
the drive member and the safety belt to be 20 
tightened, 9. 
characterised in that the drive member (2) Is a 
step piston (2) which is provided with a first 
pressure chahiber (36) and a second pressure 
chamber (38), 25 
in that a propellant gas discharge system (21) 10. 
for supplying the propellant gas intb the prieis- 
sure chambers (36, 38) in the starting position : 
of the step piston (2) adjoins the latter In such a 
way that the first and second pressure cham- 
ber (36, 38) are separated from one another 
and the propellant gas initially flows Into the 
first pressure chamber (36), 
and in that the step piston (2) which is set Into 
motion by the propellant gas acting in the first 
pressure chamber (36) clears a discharge ori- 
fice (37) into the second pressure chamber 
(38) after covering a first distance so that the 
propellant gas flowing info the second pressure 
chamber (38) and acting therein additionally 
drives the step piston (2). 
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(22; 40) which is mounted in the closed end jpiart 
(6). 

Piston drive according to claim 4 characterised In 
thatithe dosure cap (22; 40) is provided wKh an 
Ignition system (32), 

Piston drive according to claim 5 charadterised in 
that the ignition system (32) rests on the closure 
cap (22). 

Piston drive according to claim 5 characterised in ; 
that the Ignition system (32) penetrates into the dOr 
sure cap (40) through, an orifice (41 ) in the dbsurie 
cap (40). 

Piston drive according to one of daims 5 to 7 char- 
acterised in that the ignition system (32) is a 
mechanical percussion igniter (32). 

Piston drive according to one of daims 4 to 8 char- : 
acterised In that the tubular casing (21) Is designed 
as a charge: carrier for a pyrotechnic propellant 
charge. 

Piston drive according to one of claims 2 to 9 char- 
acterised in that the tubular discharge portion (24) 
comprises a leading axial discharge orifice (35). 



2. Piston drive according to daim 1 characterised in 
that the propellant gas discharge system (21) com- 
prises a tubular discharge portion (24) which 
extends in an axial longitudinal direction into a 
recess (13), forming the first pressure chamber 
(36). in the step piston (2) and is sealed at its 
periphery against an internal face (29) of the recess 
(13). 

3. Piston drive according to claim 1 or 2 characterised 
in that the propellant gas discharge system (21) 
comprises a tubular casing (21) mounted in a 
dosed end part (6) of the guide tube (1). 

4. Piston drive according to daim 3 characterised in 
that the tubular casing (21) comprises a closure cap 
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